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WHAT IS CLAIMED IS: 

Tk compound comprising a plurality of covalently- 
bound 2'-monified nucleosides having the formula: 





\ o 



B 




_l m 



5 wherein: 

each B is a nucleobase 

one of X x or X 2 is 0, ar^d the other of Xj or X 2 is S; 

each R x , is, independently, H, hydroxyl, Cx-Czo alkyl, 
C 3 -C 20 alkenyl, C 2 -C 20 alkynyl, I halogen, thiol, keto, carboxyl, 
10 nitro, nitroso, nitrile, trif ^Luoromethyl, trif luoromethoxy, 
0-alkyl, S-alkyl, NH-alkyl, N-*dialkyl, O-aryl, S-aryl, NH- 
aryl, 0-aralkyl, S-aralkyl, NH^-aralkyl, amino, N- 
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10 



phthalimido, imidazole, azido, hydrazino, hydroxylamino, 
isocyanato, sulfoxide, sulfone, sulfide, disulfide, silyl, 
aryl, heterocycle, carbocycle, intercalator , reporter 
molecule, conjugate, polyamine, polyamide, polyalkylene 
glycol, or polyetner; 

or R x is a group of formula Z-R 22 - (R 23 ) v ; 

Z is\o, S, NH, or N-R 22 - (R 23 ) v ; 

R 22 is. Ci-Cso alkyl, C 2 -C 20 alkenyl, or C 2 -C 20 
alkynyl; \ 

R 23 is fr^ydrogen, amino, halogen, hydroxyl, 
thiol, keto, carboxyl, \nitro, nitroso, nitrile, trifluor- 



omethyl, trif luoromethoxy, 0-alkyl, S-alkyl, NH-alkyl, N- 
dialkyl, O-aryl, S-aryl, NH-aryl, O-aralkyl, S-aralkyl, NH- 
aralkyl, amino, N-phthalimido, imidazole, azido, hydrazino, 

15 hydroxylamino, isocyanato^ sulfoxide, sulfone, sulfide, 
disulfide, silyl, aryl, oete^bcycle, carbocycle, inter- 
calator, reporter molecu|B^ Jon jugate, polyamine, polyamide, 
polyalkylene glycol, pol^ether, a group that enhances the 
pharmacodynamic properties of oligonucleotides, or a group 

20 that enhances the pharmacokinetic properties of oligonucleo- 
tides; 

v is from 0 to about 10; 
or R x has the formula: 



(O) 



Qi 

(CH 2 ) y2 — O— N-jKCHa^— O-E 



Y3 



25 yl is 0 or 1; 

y2 is independently 0 to 10; 
y3 is 1 to 10; . 



E is Ci-Cio alkyl, N (Q x )( (Q 2 ) or N=C {Q x ) (Q 2 ) ; 

\ 
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\ach Q x and Q 2 is, independently, H, C x - 
C 10 alkyl, substitute|i alkyl, dialkylaminoalkyl, a nitrogen 
protecting group, a t|ethered or untethered conjugate group, 
a linker to a solid 4 u PP ort ' or Qi and Q2' together, are 
joined in a nitrogen protecting group or a ring structure 
that can include at Ipast one additional heteroatom selected 
from N and 0; 

or R x has one of 'formula I or II: 

O 




J^Zo— (CH 2 ) q i^-(0) q3 -E ^ Z 3 



II 



wherein / 

Z 0 is 0, S, orjVtfH; I 
q 1 is from 0 th 10; 
q 2 is from 1 to 10; 
q 3 is 0 or 1; 
q 4 is, 0, 1 or 2; 
Z 4 is 0M lf SM lf or NtMJa,- 

each M x is, independently, H, C x -C 8 alkyl, C^-Cg 
haloalkyl, C (=NH) N (H) M 2 , C(=0)N(H)M 2 or OC (=0) N (H) M 2 ; 
M 2 is H or Ci-Ce alkyl; 

Z lf Z 2 and Z 3 comprise a ring system having from 
about 4 to about 7 carbon atoms, or having from about 3 to 
about 6 carbon atoms and 1 or 2 hetero atoms wherein said 
hetero atoms are selected from oxygen, nitrogen and sulfur, 
and wherein said ring system is aliphatic, unsaturated 
aliphatic, aromatic, or saturated or unsaturated 
heterocyclic; and 
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Z 5 is^alkyl or haloalkyl having 1 to about 10 
carbon atoms, alKenyl having 2 to about 10 carbon atoms, 
alkynyl having 2 \o about 10 carbon atoms, aryl having 6 to 
about 14 carbon atWs, N(Q 1 )(Q 2 )r 0Q lf halo, SQx or CN; 
5 n is from 2 to\50; and 

m is 0 or 1. 



If! 



2. The compound \of claim 1 wherein R x is -0-CH 2 -CH 2 -0- 



CH, 



3. The compound oj^ claim 1 wherein n is about 5 to 
10 about 50. 

4. The compound of|Mp4a^m 1 wherein n is about 8 to 
about 30. 

5. The compound of claim 1 wherein n is about 4 to 
about 15. 

15 6. The compound of claim 1 wherein n is 2 to about 

10. 



An oligonucleotide having the Formula; 
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wherein: 

each B is a nucleobase; 
X 1 is S; 
X 2 is O; 

each R x/ is, independently, H, hydroxyl, C^^o alkyl, 
C 3 -C 20 alkenyl, C 2 -C 20 alkynyl, halogen, thiol, keto, carboxyl, 
nitro, nitroso, nitrile, trif luoromethyl, trif luoromethoxy, 
O-alkyl, S-alkyl, NH-alkyl, N-dialkyl, O-aryl, S-aryl, NH- 
aryl, O-aralkyl, S-aralkyl, NH-aralkyl, amino, N- 
phthalimido, imidazole, azido, hydrazino, hydroxy lamino, 
isocyanato, sulfoxide, sulfone, sulfide, disulfide, silyl, 
aryl, heterocycle, carbocycle, intercalator , repprter 

;i 
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molecule, 
glycol, or pc 
or R x is 



alkynyl; 



jugate, polyamine, polyamide, polyalkylene 



sr; 

group of formula Z-R 22 - (R 23 ) v ; 
\Z is 0, S, NH, or N-R 22 - (R 23 ) v ; 

22 is Ci-Cso alkyl, C 2 -C 20 alkenyl, or C 2 -C 20 



R 23 \is hydrogen, amino, halogen, hydroxyl, 
thiol, keto, carboxyl, nitro, nitroso, nitrile, trifluor- 
omethyl, trif luorom^thoxy, O-alkyl, S-alkyl, NH-alkyl, N- 

10 dialkyl, O-aryl, S-aryl, NH-aryl, O-aralkyl, S-aralkyl, NH- 
aralkyl, amino, N-phthalimido, imidazole, azido, hydrazino, 
hydroxylamino, isocyanato, sulfoxide, sulfone, sulfide, 
disulfide, silyl, aryl, Wterocycle, carbocycle, inter- 
calator, reporter molecule, conjugate, polyamine, polyamide, 

15 polyalkylene glycol, polyetherAa group that enhances the 
pharmacodynamic propertiesJofi^igonucleotides, or a group 
that enhances the pharmacojp^eti^ properties of oligonucleo- 
tides; 1 



20 



v is from 0 to about^ 10; 
or R x has the formula^: 



(0) yl 



Qi 

(CH 2 ) y2 — O— N^-(gH 2 ) y2 — O-E 

\ 

\ 



25 



yl is 0 or 1; V 

y2 is independently O^to 10; 

y3 is 1 to 10; \ 

E is Ci-Cxo alkyl, IKQjtpa) or N=C(Q 1 )(Q 2 ); 
each Qi and Q 2 is, independently, H 



C 10 alkyl, substituted alkyl, dialkylamitpalkyl, a nitrogen 
protecting group, a tethered or untetherjed conjugate group, 
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a linker to a • solid support; or Ch and Q 2 , together, are 
joined in a nikrogen protecting group or a ring structure 
that can include at least one additional heteroatom selected 
from N and 0; 



OTi 



or R x has one^ of formula I or II: 

O 



-|zo— (CH 2 ) q iJA-(0) q3 -E 




II 



\ 



\ 




wherein 

10 Z 0 is O, S, or NH;\ 

q 1 is from 0 to 10, 

q 2 is from 1 to 1C|; 

q 3 is 0 or 1; 

q 4 is, 0, 1 or 2; 
15 Z 4 is OM lr SM 1# or N(M 1 )^ 2 ; 

each M 1 is, independently, H, C^Cq alkyl, C^Cq 
haloalkyl, C (=NH) N (H) M 2 , C(=0)N(H)M 2 or OC (=0) N (H) M 2 ; 

M 2 is H or Cj-Cg alkyl; 

Z lr Z 2 and Z 3 comprise a ring system having from 
2 0 about 4 to about 7 carbon atoms, or having from about 3 to 
about 6 carbon atoms and 1 or 2 heterp atoms wherein said 
hetero atoms are selected from oxygen, nitrogen and sulfur, 
and wherein said ring system is aliphatic, unsaturated 
aliphatic, aromatic, or saturated or unsaturated 
25 heterocyclic; and 



Z 5 is alkyl or haloalkyl havingl 1 to about 10 
carbon atoms, alkenyl having 2 to about ID carbon atoms, 
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alkynyl having 2 to about 10 carbon atoms, aryl having 6 to 
about 14 carbon atoms, NfOJ (Q 2 ) , OQ lf halo, SQ 1 or CN; 

n is from 2 to\50; and 

m is 0 or 1; 

5 R 2 is H, a hydro\cyl protecting group, or an 

oligonucleotide; and 

R 3 is OH, an oligonucleotide, or a linker connected to a 

\ 

solid support. ^ 

\ 

8. The compound of claim 7 wherein R x is -0-CH 2 -CH 2 -0- 

10 CH 3 . 

9. The compound of c-JLaim 8 wherein R 2 is H, and R 3 is 

OH. 

10. The compound of claifrTlh wherein R 2 is a 
phosphodiester-linked oligoni/cleoj^i-de or a phosphorothioate 

15 linked oligonucleotide, 

11. The compound of claim 8 R 3 is a phosphodiester- 
linked oligonucleotide or a phosphorothioate linked 
oligonucleotide. 

R 2 and R 3 are each a phosphodiester-linked 
20 oligonucleotide or a phosphorothioate linked 
oligonucleotide . 

J^3<* A compound having the Formula: 

(5' ) W x -W 2 -W 3 \(3' ) 

wherein: 
2 5 W 1 has the Formula: 

\ 
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wherein: 

each B is a nucleobase; 

one of X x or X 2 is 0, and the other of X x or X 2 is S; 

each R x , is, independently, H, hydroxyl, Ci-Cso alkyl, 
C 3 -C 20 alkenyl, C 2 -C 20 alkynyl, halogen, thiol, keto, carboxyl, 
nitro, nitroso, nitrile, trif luoromethyl, trif luoromethoxy, 
O-alkyl, S-alkyl, NH-alkyl, N-dialkyl, O-aryl, S-aryl, NH- 
aryl, O-aralkyl, S-aralkyl, NH-araikyl, amino, N- 
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phthalimido, imiliazole, azido, hydrazine hydroxy lamino, 
isocyanato, sulfoxide, sulf one, sulfide, disulfide, silyl, 
aryl, heterocycle\ carbocycle, intercalator, reporter 
molecule, conjugat\e, polyamine, polyamide, polyalkylene 
glycol, or polyethar; 

or R x is a group of formula Z-R 22 - (R23) v" 
Z is G(, S, NH, or N-R 22 - (R 23 ) v ; 
R 22 is ^!-C 20 alkyl, C 2 -C 20 alkenyl, or C 2 -C 20 

alkynyl; 

R 23 is hydrogen, amino, halogen, hydroxyl, 
thiol, keto, carboxyl, n\^tro, nitroso, nit rile, trif luor- 
omethyl, trif luoromethoxy^ O-alkyl, S-alkyl, NH-alkyl, N- 
dialkyl, O-aryl, S-aryl, N^i-aryl, O-aralkyl, S-aralkyl, NH- 
aralkyl, amino, N-phthalimido, imidazole, azido, hydrazino, 
hydroxy lamino, isocyanato, sulfoxide, sulf one, sulfide, 
disulfide, silyl, aryl, heter<^cyc\e, carbocycle, inter- 
calator, reporter molecule, c^n^g^te, polyamine, polyamide, 
polyalkylene glycol, polyethelr, a ^roup that enhances the 
pharmacodynamic properties of ^oligonucleotides, or a group 
that enhances the pharmacokinetic properties of oligonucleo- 
tides; 

v is from 0 to about 10 ; 
or R x has the formula: * 



— (O), 



Qi 



iCH 2 )y 2 — O-N (CH 2 ) y2 \— O-E 



\ 



-"y3 



yl is 0 or 1; 



\ 

y2 is independently 0 to 10; 



y3 is 1 to 10; 



\ 



E is Ci-Cio alkyl, N^) (Q 2 ) or N-C^) (Q 2 ) ; 



+ 



10 
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each Q L and Q 2 is, independently, H, C x - 
C 10 alkyl, substituted alkyl, dialkylaminoalkyl, a nitrogen 
protecting group A a tethered or untethered conjugate group, 
a linker to a solid support; or Q 1 and Q 2 , together, are 
joined in a nitrogen protecting group or a ring structure 
that can include a\ least one additional heteroatom selected 
from N and 0; 

or R x has one of yormula I or II: 

\ o 
\ 



^Zo— (CH 2 ) q i^-(0^ 3 — E 




V 



II 



wherein 

Z 0 is O, S, or NH; \ 

q 1 is from 0 to 10 ;\ 
15 q 2 is from 1 to 10; - 

q 3 is 0 or 1; \ 

q 4 is, 0, 1 or 2; 

Z 4 is OM lf SM lf or N (M x ), 2 ; 

each M x is, independently, H, C^Cq alkyl, C^-Ce 
20 haloalkyl, C (=NH) N (H) M 2 , C(=0)N(H)\m 2 or OC (=0) N (H) M 2 ; 

M 2 is H or Cx-Cg alkyl; 

Z lf Z 2 and Z 3 comprise a ^ing system having from 
about 4 to about 7 carbon atoms, or\ having from about 3 to 
about 6 carbon atoms and 1 or 2 het^ro atoms wherein said 

25 hetero atoms are selected from oxyge\if nitrogen and sulfur, 

i 

and wherein said ring system is aliphatic, unsaturated 
aliphatic, aromatic, or saturated or ^unsaturated 
heterocyclic; and 
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Z 5 is arkyl or haloalkyl having 1 to about 10 
carbon atoms, alkenyl having 2 to about 10 carbon atoms, 
alkynyl having 2 to\ about 10 carbon atoms, aryl having 6 to 
about 14 carbon atoii^s, N(Q X ) (Q 2 ) , 0Q lf halo, SQ l or CN; 
n is from 2 to 3^0; and 
m is 0 or 1; 

R 2 is H, a hydroxy\ protecting group, or an 
oligonucleotide; 

W 3 has the Formula: 



10 




i 



+ 
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wherein R 3 is Oh\ an oligonucleotide, or a linker connected 
to a solid support; and 

W 2 is a plurality of covalently bound nucleosides linked 
by phosphodiester pr phosphorothioate linkages. 

\ 

5 14. The compound of claim 13 wherein R x is -0-CH 2 -CH 2 -0- 

CH 3 . 

\ 

15. The compound of claim 14 wherein R 2 is H, and R 3 is 

OH . 

10 16. The compound of claim 14 wherein n is about 5 to 

about 50. 

17. The compound of/cla^m 14 wherein n is about 8 to 
about 30. 



■. 1 

or claim 1< 



18. The compound of claim 14 wherein n is about 4 to 
15 about 15. 

19. The compound of claip 14 wherein n is 2 to about 

10. 

\ 

20. The compound of claim 14 wherein W 2 is a plurality 
of covalently bound nucleosides linked by phosphodiester 

2 0 linkages. ^ 

21. The compound of claim 14 \wherein W 2 is a plurality 
of covalently bound nucleosides linked by phosphorothioate 
linkages. \^ 

\ 

22. A composition comprising a compound of claim 1 and 
25 an acceptable carrier. 
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23. A composition comprising a compound of claim 7 and 
an acceptable carrier. 

24. A composition comprising a compound of claim 12 
and an acceptable caVrier. 

25. A method of Modulating the production or activity 
of a protein in an organism, comprising contacting said 
organism with a compound^ of claim 1. 



26. A method of mod 
of a protein in an organi 




ng the production or activity 
omprising contacting said 



organism with a compound of ^laim 7 

\ 



27. A method of modulating the production or activity 
of a protein in an organism, comprising contacting said 
organism with a compound of claifri 13. 



28. A me€Kpd of treating an organism having a disease 
characterized by t?he undesired production of a protein, 
contacting said organWn with a compound of claim 1. 

29. A method of treatiha an organism having a disease 
characterized by the undesired production of a protein, 
contacting said organism with a compound of claim 7. 



30. A method of treating an organism having a disease 
characterized by the undesired production\?f a protein, 
contacting said organism with a compound ofV:laim 13. 



31. A method of ass 
contacting a solution sus 1 
with a compound of claim 




a nucleic acid, comprising 
d to contain said nucleic acid 
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32. A method of assaying a nucleic acid, comprising 
contacting a solutions, suspected to contain said nucleic acid 
with a compound of claim^H. 

33. A method of aa^aVirtg a nucleic acid, comprising 
contacting a solution sospeated to contain said nucleic acid 
with a compound of claim 13. \ 



